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ABSTRACT 

This  paper  suggests  that  Mathematical  Systems  Theory  is  appro¬ 
priate  as  a  tool  for  the  development  of  analytical  models  of  organ¬ 
izational  situations.  A  simple  decision  making  system,  the  exec¬ 
utive  committee  of  Bonini’s  simulation  model  of  the  firm,  is  de¬ 
scribed  using  the  Mathematical  Systems  Theory  approach  and  its 
implications  for  further  research  suggested. 
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Structural  Problems  in  Organization  Theory 
1.  introduction 

Vast  amounts  of  explanatory  literature  about  organizations 
exist  with,  unfortunately,  little  progress  toward  a  generally 
applicable  analytical  (quantitative)  description  amenable  to 
elaboration  and  manipulation  through  mathematical  techniques  of 
analysis  in  evidence.  Scott  [1]  anticipates  that  the  answer  to 
this  question  may  be  obtainable  through  General  Systems  Theory. 

He  suggests  that  modern  organization  theory  almost  inevitably 
leads  into  a  discussion  of  general  systems  theory  and  states 
(p. 24)  that  modern  organization  theory  needs  a  framework,  and  it 
needs  an  integration  of  issues  into  a  common  conception  of  or¬ 
ganization. 

Scott,  (as  well  as  others  who  seek  a  generalized  represen¬ 
tation  of  organization,  e.g.,  Haberstroh  [2])  does  not  define 
"General  Systems  Theory"  to  be  identical  to  Mathematical  Systems 
Theory  as  developed  at  Case,  but  he  might  well  have  done  so. 
Mathematical  Systems  Theory,  as  a  genera]  theory  of  systems, 
should  have  much  to  offer  organization  theorists  in  their  search 
for  a  general  organization  system.  Research  in  this  area  is  cur¬ 
rently  in  progress.  The  approach  which  has  been  adopted  is  to  use 
Mathematical  Systems  Theory  to  describe  a  particular  "organization" 
[3]  in  order  to  gain  insights  into  the  problems  which  will  be  en¬ 
countered  on  the  way  to  a  more  general  organization  system.  This 
paper  is  a  report  on  this  research. 

The  organization  chosen,  Bonjni's  simulation  of  the  firm  [3] 
has  many  at t vibufes  which  make  it  appropriate  for  this  type  of 


study.  It  has  been  well  received  by  a  vide  audience  of  scholars 
in  organization  theory  and  related  fields,  it  is  a  well  defined 
organization  in  the  sense  that  the  relationships  among  its  con¬ 
stituents  are  readily  ascertained,  and,  although  it  is  simpler 
than  an  organization  like  General  Motors,  it  retains  sufficient 
complexity  so  as  to  be  representative  of  a  variety  of  the  comp¬ 
lications  found  in  its  "real  world"  counterparts.  Figure  1  sug¬ 
gests  the  general  organization  of  the  simulation. 

The  subject  of  this  paper  is  the  executive  committee  of  the 
simulated  firm.  The  executive  committee  is  the  master  planning 
and  control  system  of  the  simulated  firm  [3].  It  receives  infor¬ 
mation  from  sources  within  the  firm,  performs  evaluations,  and 
issues  instructions  to  several  subordinate  units  to  make  adjust¬ 
ments  necessary  for  a  satisfactory  level  of  pcnormance.  The 
concern  is  to  achieve  a  useful  goal -seeking  description  of  this 
activity. 

Choosing  a  decision  making  system  as  the  center  of  attention 
is  consistent  with  the  theme  of  organization  theory.  The  abstract 
definitions  and  "satisficing"  decision  making  system  presented  are 
consistent  with  the  formalism  of  Mesarovic  [4]  and  the  "rational 
administrative  man"  posed  by  Simon  [5],  respectively. 
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2.  Rasic  Definitions 

Although  it  necessitates  the  introduction  of  t  some  slight  notational 
variations  in  {he  papers  of  this  group,  it  is  convenient  to  make  this 
paper  self-contained  and  introduce  the  basic  definitions  which  will  be 
used  to  model  the  total  system  under  consideration.  The  observant 
reader  will  note  that  although  the  symbolism  is  slightly  different,  the 
concepts  implied  are  identical  to  those  discussed  by  Mcsarovic  [4]. 

Three  alternate  representations  suitable  for  description  of  the  ex¬ 
ecutive  committee  will  be  discussed.  In  the  first,  the  operation  of 
the  unit  is  viewed  as  simply  that  of  an  input-output  information  proces¬ 
sing  system.  In  the  second,  the  goal-seeking  nature  of  its  activity  is 
recognized.  The  third,  and  most  representative,  details  the  exact  nature 
of  the  executive  committee  decision  process  by  discussion  of  a  series  of 
mappings  in  the  context  of  the  actual  committee  simulation  operation. 

The  first  possible  representation  is  a  terminal  system  representation. 
A  terminal  system  S*  is  simply  defined  as  a  relation  established  on  the 
cartesian  product  of  two  sets,  one  representing  an  input  object  for  the 
system  and  the  other  its  output  object,  i.e.  S*CXXY  where  X  is  the  in¬ 
put  object  and  Y  is  the  output  object.  Upon  introduction  of  a  suitable 
state  object^,  ?.*,  an  equivalent  representation  is  S* :  7.*  x  X  — »  Y. 

The  second  possible  representation  is  a  "simple"  goal-seeking  config¬ 
uration.  Relative  to  this  description,  the  terminal  system  representa¬ 
tion  S*  is  decomposed  into  two  subsystems,  S  and  D  as  illustrated  in  Fig¬ 
ure  2.  The  three  definitions  following  v/ill  be  taken  as  axioms  for  con¬ 
struction  of  the  goal-seeking  system  representation. 

'  — -  -  - 

It  is  assumed  that  the  idea  of  "state"  is  well  enough  known  that 
further  el  aboration  on  it  is  unnecessary  here. 
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Definition  1.  A  decision  problem  is  a  four- tuple  (S, U, M, pi) 
where  S  is  a^  terminal  system,  U  is  a  set  of  uncertainties,  M  is 
a  set  of  primitive  alternatives,  and  $  is  a  performance  mapping. 

The  idea  behind  this  definition  is  that  a  decision  maker  D 
(e.g.  an  individual,  group,  or  committee)  recognizes  some  system 
S  which  it  wishes  to  influence  in  some  manner.  To  direct  the  ac¬ 
tivity  of  S  it  has  at  its  disposal  a  set  of  adjustments  or  per¬ 
turbation  inputs  represented  by  K  which  it  can  use  to  prescribe 
the  output  of  S,  and  a  performance  mapping  pS  which  it  uses  to 
establish  the  "utility"  or  "value"  of  any  outputs  observed  as 
generated  by  S.  The  problem  of  selecting  the  alternative  from  M 
which  will  produce  the  desired  output  from  S  is  complicated  by 
the  fact  that  the  decision  maker  is  not  in  possession  of  complete 
knowledge  as  to  the  exact  status  of  S  and  hence  is  uncertain  as 
to  what  result  might  occur  if  it  chooses  a  particular  element 
from  M.  Even  so,  it  is  able  to  assert  that  the  state  of  S  lies 
within  some  set  of  states.  U,  its  uncertainty  estimate,  repre¬ 
sents  the  set  of  (subjective)  "probabilities"  it  assigns  those 
states. 

Definition  2.  A  goal  is  a  four-tuple  (a.-fi, P,^)  where  a  is  a 
function  which  defines  a  set  of  strategics  h,p!  is  a  mapping  which 
defines  a  set  of  performance  values  $,p  is  a  mapping  which  defines 
a  set  of  satisfactory  or  acceptable  performance  values  P,  and  f  is 
a  mapping  relating  observed  performance  values  with  acceptable 
performance  values. 

A  goal  (or  goals)  is  generally  a  property  of  a  decision  maker. 
Usually,  bul  not  always,  a  decision  problem  is  resolved  vi th  some 
definite  purpose  in  mind,  i.e.  by  reference  to  a  conceived  goal. 


With  respect  to  this  procedure,  a  represents  the  process  by  which 
the  decision  maker  constructs  programs  or  possible  plans  of  action 
as  sequences  of  primitive  alternatives  drawn  from  M  to  serve  as 
control  inputs  for  S?  d  is  the  performance  mapping  defined  above; 
and  relates  the  utility  assigned  to  an  output,  of  S  to  some  stan¬ 
dard  level  of  performance  required  as  defined  by  p. 

Definition  3.  A  goal-seeking  system  is  the  feedback  con¬ 
nection  of  a  terminal  system  S  and  a  terminal  system  D  which 
attempts  to  achieve  an  associated  goal 

Referring  to  Figure  2,  S  represents  a  simple  processing  sys¬ 
tem  or  transformation  unit,  and  D  a  decision  making  control  unit 
which  directs  the  activities  of  S  in  an  attempt  to  attain  a  total 
system  state  which  will  satisfy  its  goal  (a,fi,  That  is,  D 

attempts  to  resolve  a  decision  problem  of  which  S  is  a  part  by 
reference  to  a  selected  goal.  Both  or  either  of  S  and  D  may  be 
electronic  devices,  human  beings  or  any  conceivable  type  of 
casual  system.  Note  that  a  goal-seeking  system  is  only  required 
to  conscientiously  try  to  achieve  its  goa] ;  it  is  not  required  to 
fulfil  1  i t. 

Any  "real"  processing  system  requires  a  finite  time  to  pro¬ 
duce  outputs  from  its  input*,.  It  is  important  therefore  to  specify 
how  the  basic  subsystems  S  and  D  interact  over  time  to  achieve  a 
solution  to  the  total  system  decision  problem.  Figure  3,  a  slightly 
revised  version  of  Figure  2,  is  meant  to  be  illustrative  of  the 
system  operating  cycle  to  be  discussed.  To  distinguish  this  ver¬ 
sion  of  the  goal -seeking  system  from  the  former,  it  will  be  termed 
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“the  decision  making  system." 

Since  S  and  D  represent  “real"  systems,  it  may  be  safely 
assumed  that  the  decision  making  system  of  Figure  3,  as  well  as 
S  and  D,  have  finite  time  lags;  they  are  nonant icipatory  sys¬ 
tems.  Taking  into  account  these  lags,  the  time-evolution  of  the 
system  operation  that  will  be  used  to  describe  the  executive  com¬ 
mittee  unit  and  its  procedure  under  consideration  is  given  by  the 
following  sequence: 

(i)  S  receives  an  exogenous  input  X  or  an  endogenous  input 
XE  and  generates  an  endogenous  internal  output  Y*"  or 
an  endogenous  external  output  Y. 

(ii)  D  receives  and  evaluates  Y^  relative  to  the  goal  (a,  ft,  P,^) 
if  some  Y6  is  output  by  S. 

p 

(iii)  After  evaluating  Y  ,  D  generate.';  an  endogenous  internal 

p 

input  X  which  is  either  instructions  to  S  to  revise  its 
activity  base  to  produce  an  altered  endogenous  internal 

p 

input  Y  ’  or  a  signal  to  S  to  issue  the  latest  endogenous 
output  as  an  endogenous  external  output;  Y. 

(iv)  S  executes  the  instructions  from  D  as  suggested  under  (i) 
above. 

Simply  put,  the  decision  making  system  receives  an  input  X,  switches 
to  an  internal  decision  making  mode  until  a  satisfactory  result  is 
obtained,  and  then  producer,  an  output  Y. 

The  third  possible  representation  is  an  extension  of  the  sec¬ 
ond.  It  has  as  its  purpose  to  detail  the  decision  process  which 
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the  decision  making  system  uses  over  time  to  arrive  at  its  solu¬ 
tion  to  the  decision  problem.  As  it  is  purported  to  depict  the 
typical  decision  making  mechanism  which  might  be  found  in  a  gen¬ 
eral  class  of  organizations,  it  is  not  suprising  that  the  final 
result  can  be  construed  as  a  simple  model  of  a  human  decision 
maker' s  thought  process.  As  mentioned  earlier,  other  interpreta¬ 
tions  are  also  possible. 

The  extended  description  of  the  system  is  defined  by  the 
sequential  series  of  mappings  given  below.  Figure  4  is  the  cor¬ 
responding  block  diagram  representation. 

(1}  S:  ZS  X  X  X  xE  — ►  YE  X  Y  S  receives  an  exogenous  input  X 

or  an  endogenous  input  x*‘  and 
generates  an  endogenous  internal 
output  or  an  endogenous  ex¬ 
ternal  output  Y. 

g 

(2)  fn  Y  -*  Q  D  assigns  a  "value"  to  the  endo- 

genous  internal  output  Y  through 

(3)  p :  YE  x  u  P  D  defines  a  set  of  acceptable 

performances  P  based  on  the  un¬ 
certainty  estimate  U  and  the 

E 

latest  information  Y 

(4)  $■:  Q  x  p  -►  i  D  evaluates  the  value  of  Y'R  rel¬ 

ative!  to  the  standard  P  by  ref¬ 
erence  to  t  setting  i-0  if  it  is 
not  sj;t.i  sf  ectcuy,  i  -•  ]  if  it.  is. 


I  -  {>}  MO,  !]• 
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(5)  u:  I  X  U  ~+  U  As  a  result  of  the  information 

content  of  the  evaluation,  D 
constructs  a  revised  uncertainty 
estimate. 

(6)  a:  M  x  U  *-»  XE  On  the  basis  of  the  alternatives 

available  and  the  new  uncertainty 

E 

estimate,  D  instructs  S  by  X  . 

(7)  S:  Z^  x  X  x  xE  — »  Y*J  X  y  E  executes  the  instructions 

P 

from  D  and  if  Y'  has  been  found 
to  be  unsatisfactory  by  D,  a 
new  internal  cycle  begins. 

Fundamentally  the  construction  of  Figure  3  is  no  more  compli¬ 
cated  than  that  first  goal-seeking  configuration.  It  appears  so 
due  to  tl  fact  that  more  of  the  constituents  of  the  decision  making 
environment  have  been  placed  in  evidence.  Besides  concluding  a  more 
detailed  description  of  the  decision  process,  this  representation 
has  the  added  benefit  of  illustrating  the  rather  intir.ate  relation¬ 
ship  which  exists  among  the  constituents  of  the  decision  problem, 
the  goal,  and  the  goal-seeking  system. 
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3.  The  Executive  Committee  Sy s tout 

In  the  simulation,  the  executive  committee  functions  as  an 

* 

information  processor  which  converts  quarterly  incoming  informa¬ 
tion  into  an  operational  plan  for  the  following  quarter.  At  the 

start  of  each  planning  cycle  it  is  assumed  to  have  an  ‘"index  of 

0 

pressure"  of  IP  and  the  profit  realized  by  the  firm  for  several 
previous  quarters  at  its  disposal  (See  [3]  for  a  discussion  of  the 
concept  of  index  of  pressure).  The  information  flow  to  and  from 
the  committee  in  a  typical  operation  cycle  is  given  in  Figure  5. 

The  simulation  establishes  the  committee  planning  activity 
as  the  following  sequence  of  operations: 

(1)  Compute  the  profit  forecast,  P^,  for  the  next  quarter 
based  upon  currently  available  information  according 
to  the  equation 

Profit  Forecast  ~  (Total  Sales  Forecast)  -  2  (Estimated 

Unit 

Types 

Production  Costs  per  Unit)  x  (Num¬ 
ber  of  Units  Sold  in  Current  Quarter) 

-  (Estimated  Administrative  Expenses) 

-  (Estimated  Salesman  Commissions) . 

(2)  Set  a  "profit  goal"  or  "target  profit",  Pg,  as  the  average 
of  the  several  available  quarterly  profit  figures. 

(3)  Compare  the  profit  forecast  with  the  target  profit  gen¬ 
erated  under  (2)  using  pt;‘  s  p^. 


”  A'V' 
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(4)  (a)  if  profit  forecast  is  greater  than  or  equal  to  tar¬ 

get  profit,  publish  the  information  in  its  current 
status  as  the  finalised  company  plan;  subsequently 
reassign  IP^  as  the  committee  index  of  pressure. 

(b)  If  profit  forecast  is  less  than  the  target  profit 
generated  under  (2) ,  increase  the  executive  com¬ 
mittee  index  of  pressure  by  A,  make  the  information 
adjustment  next  in  sequence  as  given  below,  and  re¬ 
turn  to  (1). 

(i)  Decrease  by  the  standard  costs  of  the  two  manufacturing 
departments  which  had  the  greatest  black  variance  with 
respect  to  costs  experienced  the  previous  quarter. 

(ii)  Increase  by  6^  the  forecast  sales  for  all  those  products 
whose  sales  last  quarter  were  below  those  of  the  pre¬ 
vious  quarter. 

(iii)  Decrease  by  6.^  the  prices  of  the  two  products  which  have 
the  highest  expected  percent  gross  margin. 

(iv)  Decrease  by  5^  the  target  profit. 

(v)  Decrease  by  5^  the  standard  costs  of  the  remaining  three 
manufacturing  departments  and  decrease  by  6  the  admini- 
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The  above  now  constitutes  a  verbal  description  that  can  be 
used  as  a  basis  to  develop  a  systems  model.  Actually,  a  "system" 
has  been,  at  least  implicitly,  recognised  already  actually  by  de¬ 
fining  the  procedure  (l)-(4).  This  implicitly  defined  system; 
henceforth  termed  the  executive  committee  system,  can  now  serve 
as  a  basis  for  the  development  of  a  formal,  mathematical  model  of 
a  real  "system"  the  executive  committee  simulation. 

This  model  will  be  evolved  by  applying  the  formal  framework 
defined  in  the  previous  section  of  this  paper  to  the  given  written 
description. 

a)  Terminal  Approzich 

For  the  terminal  representation  it  is  only  necessary  to  rep¬ 
resent  the  incoming  information  items  as  the  inputs  and  the  out¬ 
going  instructions  and  plan  as  the  outputs.  Referencing  Figure  5, 
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and 

i 

Y  =  (Y1,y2,Y3,Y4,Y5.Y6,Y7) 

where 

Yx  *=  Profit  Forecast 

Y2  =  Company  Index  of  Pressure 

Y^  *=  Manufacturing  Administrative  Expense  Budget 

Y4  *=  Revised  Standard  Costs 

Y^  *=  Sales  Quotas 

Yg  *=  Sales  Administrative  Expense  Budget 

Y?  =  Revised  Selling  Price 


If  S*  represents  the  executive  committee  "box",  obviously 
S*  c  x  x  Y.  To  complete  the  terminal  description  it  is  necessary 
to  determine  7.*,  so  defining  the  system  mapping  S*s  Z*  x  X  — *■  Y. 

The  difficulty  with  the  terminal  approach  is  that  it  is  very  dif¬ 
ficult  to  achieve  a  simple  constructive  specification  of  the  system 
behavior  which  incorporates  all  of  the  characteristics  of  the  plan¬ 
ning  cycle,  i.e.  to  establish  an  algorithm  based  solely  on  a  state 
object  Z*  which  will  uniquely  determine  the  output  when  the  input 


is  given.  While  there  is  no  doubt  that  the  system  of  concern  is 
nothing  but  an  information  processing  unit,  a  complete  understanding 
and  explanation  of  its  behavior  is  enhanced  through  reference 
to  its  associated  objective.  Of  course  a  terminal  representation 
of  the  system  cc-uld  be  obtained  by  listing  all  possible  inpuc-output 


pairs  but  that  would  t: 


inefficient 


rer  rerenlati on 
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and  would  not  reveal  the  internal  mechanism  which  determines  the 
system  operation.  More  importantly,  tabular  representation  would 
be  difficult  to  use  as  a  building  block  to  construct  larger  and 
more  complex  systems,  These  considerations  suggest  that  a  goal¬ 
seeking  description  of  the  committee's  activity  should  be  under¬ 
taken  . 

b.  Goal-Seeking  Approach 

Referring  to  Figure  3,  evidently  to  achieve  a  goal-seeking 
description  of  the  executive  committee  planning  function  it  is 
only  necessary  to  define  S,  X,  Y5,  X*1,  D,  Y,  a,  fS,  p,  and  i}i  in 
terms  of  the  characteristics  implied  by  the  verbal  description  of 
its  activity  cycle. 

S  will  be  defined  to  bo  processing  unit  which  performs  three 
elementary  tasks. 

Task  1:  S  receives  the  incoming  items  X^,..,X9  as  the  com¬ 
mittee  input  X  at  the  start  of  each  planning  cycle, 
calculates  the  average  profit  figure,  and  sends  the 
first  proposed  plan  (which  includes  the  profit  fore¬ 
cast  P^)  plus  the  average  profit  figure  to  D  as  y  . 

E 

Task  2:  S  receives  instructions  from  D  as  inputs  X'  and  exe¬ 
cutes  these  to  produce  revised  proposals  and  sends 
them  to  D  as  Y^. 

Task  3:  S  publishes  the  final  quarterly  plan  as  a  document 

Y  which  contains  the  information  items  Y^,  ’. . ,  Y^  upon 
receipt  of  the  proper  X  ’  and  prepares  for  the  next 
planning  cycle  by  resetting  the  index  of  pressure 
(IP)  to  IP0. 
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Relative  to  these  tasks,  the  state  of  S  will  be  defined  as 
2  =  (IP,W)  where  W  is  an  ordered  n-tuple  of  historical  realized 

profit  figures. 

D  will  be  defined  to  be  a  processing  unit  which  receives  Y® 
as  inputs  and  instructs  S  using  instructions  X  to  produce  re¬ 
vised  proposals  Y®  for  the  final  quarterly  plan  until  a  plan  Y 
with  a  P^  is  achieved.  The  existence  of  such  a  plan  is  guar¬ 
anteed  by  the  internal  consistency  of  the  simulation. 

The  structure  of  the  goal  (c i,  ff,  P,tf/)  is  implicit  in  this  def¬ 
inition.  In  fact/  defines  P^  as  the  value  of  the  proposed  plan 
Y®,  p  chooses  Pg  as  the  standard  of  comparison  and  ^  evaluates  the 
value  Pf  relative  to  the  standard  PS  by  inquiring  whether  Pf  s  Pg 
or  not.  Based  upon  the  result  of  the  evaluation,  a  then  deter¬ 
mines  the  instruction  to  be  sent  to  S.  Figure  6  can  now  be  said 
to  represent  the  executive  committee  system  in  the  form  implied  by 
Figure  3. 

This  sketchy  outline  is  not  sufficient  to  characterize  the 
decision  process  of  D.  Although  it  suggests  the  goal-orientated 
activity  of  D  it  does  not  specify,  among  other  things,  the  domain 
and  range  of  a,^,P,^.  These  and  other  matters  will  be  cleared  up 
by  representing  the  com?nittec's  activity  in  the  extended  goal—  - 
seeking  form. 

c.  Extended  Goal- Peeking  Approach 

As  before  stated,  the  extended  goal-seeking  approach  is  based 
upon  the  "simple"  goal-seeking  description.  To  conclude  the  exe¬ 
cutive  committee  extended  goal-seeking  description,  the  set  of 
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mappings  (l)-(7)  above  must  be  defined  in  terms  of  the  simulation 
activity  cycle  charcicteristics.  Since  mapping  (1)  is  identical  to 
mapping  (?) ,  for  convenience  mapping  (?)  will  be  explained  first. 

For  this  example,  ft  maps  Y*"  into  the  real  line  R  by  assigning 

f 

P  as  the  "value"  of  the  plan  proposed  by  S.  Thus  Q  is  the  set  of 
all  real  numbers  R  and  p:  Y®  — >  R» 

At  the  beginning  of  a  planning  cycle  the  a_  priori  knowledge 
of  the  executive  committee  wi  1 .1  be  assumed  such  that  the  general 
form  of  x  is  known  but  that  its  exact  character  (i.e.  the  numer¬ 
ical  magnitudes  of  the  respective  information  items)  is  unknown. 
Thus  the  committee  can  be  considered  to  be  in  a  condition  of 


anxiety  or  uncertainty  with  respect  to  the  information  sets  to  be 
received.  In  particular  it  is  uncertain  as  to  how  many  adjust¬ 
ments  in  the  ordered  sequence  given  under  4(b)  above  v/ill  be  re¬ 
quired  to  achieve  a  satisfactory  plan.  Since  any  countable  number 
may  be  required,  at  the  beginning  of  the  cycle  the  committee's 
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point  is  touched  upon  in  greater  detail  below. 

P  defines  the  standard  of  performance  on  the  basis  of  the 

f; 

latest  decision  information  available  to  D;  the  current  Y  and 
latest,  uncertainty  set.  If  the  uncertainty  ret  is  U°,  p  uses  the 
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I. 


element  of  the  uncertainty  sot  estimate  is  4, G, 12, . . . (see  4(b) 

f  f 

above)  P  redefines  the  standard  of  performance  to  P  =  (P  :  P‘  >■ 

(1  -  64)P9},  p2  =  { Pf :  pf  *  (1  -  64-68)pg),  etc.  Therefore 
there  has  been  defined  a  mapping  P:  YJ  X  U  — 1 ►  P. 

Companion  to  y5  is  the  mapping  p.  ip  relates  the  value  as¬ 
signed  yE  through  yi  to  the  profit  goal  Pg  determined  by  p.  If 
P^  >  pf  the  value  is  "unsatisfactory"  and  ip[Q, P)  -  0.  if  P^  s  p^ 
the  Vtilue  is  "satisfactory"  and  ip(Q.P)  =  1.  In  summary,  ip:  Q  X  P-*-I. 

Given  the  evaluation  activity  of  the  committee,  it  is  pos¬ 
sible  to  assert  that  it  possesses  a  capability  for  revising  its 
uncertainty  estimate.  For  instance,  if  the  committee  receives  X, 
forms  P  and  PJ,  and  determines  P  <  (implying  i  =  0)  then 
certainly  it  knows  it  must  make  one  or  more  adjustments  before  a 
satisfactory  result  is  obtained.  Thus  on  the  basis  of  this  single 
comparison  the  committee  can  revise  U°  to  --  (1,2,3,...).  As 
more  and  more  adjustments  ctre  made,  more  uncertainty  elements  of 

the  sequence  can  be  cast  aside  until,  a  point  is  reached  where 

f  a 

P  >■  P9  (i  -  1)  and  the  uncertainty  with  respect  to  the  input  has 
been  resolved.  This  uncertainty  resolution  procedure  is  clearly 
representable  as  a  mapping  e ♦  U  x  J  -►  u  where  U  represents  an 
arbitrary  uncertainty  estimate  in  the  committee's  sequence  of 
estimates. 

The  set  >S  is  defined  by  reference  to  4(b)  above  also, 

M  -  {  (0)  *,  (i  )  *,  (i  i)  (i  i  i  )  * ,  (v)  *,  (vi  i )  ’  ,  (i)  }  where 


(0) 

C  u’  T;  D  l 

"ir-.c-r-  *  j  V  by  pc.  j  n  t  s .  " 

<■)•■ 

derob:,. 

n’.5:i.iuv  .jiU  ( ■  )  c.  .  j  i : r t  <. 

.  :  IP  by  points 

(*) 

d-  notes 

"publish  the  proposed  plan 

as  the  final  pi  an 

-  25 


The  strategy  mapping  a  is  representative  of  the  solution  of 
the  decision  problem  (S, U, M , tf)  if  V  is  interpreted  as  the  commit¬ 
tee's  revised  uncertainty  esrinr  at  each  point  a  is  invoked. 
Referencing  step  4  of  the  committee  decision  procedure  and  the  set 
M,  a  is  a  mapping  which  chooses  the  "next"  instruction  in  the 
cyclical,  ordered  sequence  of  instructions  (i) *  (ii) * (iii) * (0)* (v)* 
(vi) * (vii) *  (0) * (i) * (ii) *. » »  whenever  the  uncertainty  with  respect 
to  the  input  remains  unresolved,  or,  it  chooses  the  instruction 
(*)  if  uncertainty  with  respect  to  the  input  no  longer  exists. 
Evidently  then,  a  :  u  x  m  -»  XE. 


Given  2‘  -  (IP, VC)  and  the  instructions  which  D  issues  \o  S, 

the  nature  of  the  mapping  representation  for  S  can  now  be  given. 

If  IP  ~  J.P°,  that  is,  if  7^  ~  (IP^,w)  then  the  only  input  pos¬ 
sible  for  S  under  the  simulation  program  is  the  incoming  infor¬ 
mation  X.  Upon  receipt  of  X  by  S,  E  averages  the  historical  fig- 

uros,  calculates  the  profit  forecast  and  outputs  the  first  \  , 

S  0  K  v 

i.e.  S(Z  ,X)  ~  Y  .  After  D  receives  the  initial  Y",  the:  input 

to  S  will  always  be  instructions  to  s  drawn  from  the  cot  M  and 

y 

issued  by  D  as  X\  Now,  unless  I)  sends  the  instruction  "publish 
the  proposed  plan  as  the  final  plan,"  the  activity  of  S  is  defined 

p  .  r*  r  fA 

by  S  (2d  ,  X  )  -  Y  v/hore  7."  f  2“  due  to  the  increase  in  IP  sp^c-ci  fieri 
by  D.  It  I)  does  send  the  instruction  (*),  then  S  (2d5 ,  XF')  ::S  (2^,  (*)}::Y 
and  the  system  coal  has  been  obtained.  On  the  basis  of  rhis  de¬ 
scription,  r.  ay-pi  r.g  (7)  which  is  identical  to  mapping  (1)  can  be 
represented  by 

S:  ZS  X  X  X  XE 


— - > 


Y*’  x  y 


2G 


The  mapping  sequence  (l}-(7)  given  earlier  now  represents 
the  extensive  goal-seeking  description  of  the  executive  commit 
tecs  planning  activity.  Figure  6  interpreted  by  reference  to 
Figure  3  is  the  corresponding  diagrammatic  representation. 
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Extension 

The  decision  making  system  presented  hi::.--  been  developed  with 
the  particular  purpose  of  applying  it  to  the  "structured  organ¬ 
isation"  of  the  simulated  firm  [3  j.  At  this  point,  it  is  certain 
that  each  of  the  "boxes"  in  Figure  1  which  represent  a  simulated 
decision  maker  (e.g.  the  executive  committee,  district  sales  man¬ 
agers,  or  foremen)  can  be  represented  in  this  form.  That  the  same 
description  will  suffice  to  describe  the  various  internal  decision 
loops  of  the  simulated  firm  (e.g.  the  industrial  engineering, 
plant  supervisor,  manufacturing  vice-president  loop)  and  their  re¬ 
lationship  to  the  rest  of  the  system  is  probable  but  less  certain. 

It  is  anticipated  that  the  definition  of  goal  selected  will 
be  helpful  in  resolving  the  uncertainty.  Given  the  goal  (a,^,p,^) 
an  equivalent  representation  is  the  triplet  of  associated  sets 
(A,$,P)  plus  Through  use.  of  the  natural  ordering  relationship 

established  on  sets  by  the  "inclusion"  operation,  a  concept  of 
levels  among  goals,  and  therefore  among  the  respective  decision 
makers  with  respect  to  a  given  goal  or  goals  seems  possible.  This, 
plus  an  investigation  of  the  effects  of  the  information  items  which 
impinge  cn  the  various  decision  making  systems,  she.’  ’  o  reels :  ;•  ? 
better  understanding  of  how  information  can  influence  decisions,  o? 
the  nature  of  authority,  and  of  the  interactions  among  decision 
makers  in  the  context  of  the  model. 

Given  such  insights,  they  can  he  generalised  to  include  s 
broad  class  of  organizations  and,  as  Mathematical  Systems  Theory 
develops  new  concepts,  these  can  be  added  also  to  a chi  eve  as  ccmvlo 
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a  characterization  as  desired.  Thus  although  a  general  conception 
of  organization  is  not  available  at  present ,  nor  is  it  likely  to 
result  as  an  immediate  consequence  of  this  study,  perhaps  as  Math¬ 
ematical  Systems  Theory  evai vos  so  also  will  evolve  an  analyti¬ 
cally  orientated  framework  with  the  potential  for  fulfilling  organ¬ 
ization  theory's  most  general  requirements- 
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